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WHAT IS CLAIMED IS: 

1 Vl. A local area network (LAN) switching apparatus for 

2 interconnecting a LAN segment to an Asynchronous Transfer Mode 

3 (ATM) network, comprising: 

4 \ a plurality of LAN ports, wherein each LAN port connects one 

5 unique LAN segment to a LAN switch; 

6 A least one ATM port, wherein each ATM port of the LAN switch 

7 interfaces to the ATM network; 

8' a connection means for establishing a plurality of connection 

9 paths simuPtaneously, wherein each said connection path establishes 

18i a connections, through the switching apparatus between any two or 

Vp more of the pJ^urality of LAN ports .and ATM ports, said connection 

Ipi path for transmitting data comprising LAN frames; 

l^l a data transmission means for formatting data for transmission 

1^1 over said LAN int\ standard LAN frames in compliance, with the 

li' international standard of Open Systems Interconnection (OSI) , 

l|5j wherein said standard provides a universally / applicable layered 

Ij^ architecture containing seven layers, number>ed from 1 to 7, with 

1^ each layer having a set \f defined function^ and providing a set of 

1^: services to and from theVd^a^^t two lasers; and 

20 a LAN to ATM forma/ conversion m^ns for changing the format 

21 of data as it traverses I theNLAN tewitch from LAN port to switch to 

22 ATM port, wherein LAN fVamesx^rk converted to switch frames for 

23 transfer through the swiVchingJ apparatus and switch frames are 

24 converted to ATM frames iiK£;>ep\ration for transfer to the ATM 

25 network; 

26 an ATM adapting apparatus for Converting ATM frames to ATM 

27 network format and ATM network format \o ATM frames, wherein ATM 
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network format aomprises segmenting said ATM frame into sequential 
ATM cells comprising 5 bytes of header and 48 bytes of data; and 

a first multiprotocol processing means, wherein said LAN 
switch converts/either Jayer 2 or layer 3 of the OSI standard from 
wit5:h JOrames to ATM frames, wherein LAN frames are 
LAN\protocol and ATM frames are compatible with the 



LAN frames to s 
compatible with 



first ATM adapting Apparatus protocol 



2. The LAN switching apparatus of claim 1 further comprising: 
an^ATI^"^ LAN format conversion means for changing the format 

of data as it tHyerses the LAN switch from ATM port to switch to 
LAN port, wherein 7\TM frames are converted to switch frames for 
transfer through the\switching apparatus and . switch frames are 
converted to LAN framesNfor transfer to the LAN port; and 

a second multiprotocol processing means, wherein the LAN 
switch converts either the Ifeyer 2 or layer 3 of the OSI standard 
from ATM frames to switch frames to LAN frames. 

3. The LAN switching apparatus ©X^ claim 2, further comprising a 
sorting means for the ATM port, wh^ein the ATM port sorts LAN 
^frames arriving from said switch conn^tion path and ATM frames 
arriving from the ATM network into three Categories, comprising: . 

a first category of frames for routing, \herein layer 3 of the 
OSI standard is converted from LAN frames to ATM frames, or layer 
3 of the OSI standard is converted from ATM frartt^ format to LAN 
frame format; 

a second category of frames for bridging, whereinNlayer 2 of 
the OSI standard is converted from LAN frame format to ATM frame 
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11 format or layeA 2 of the OSI standard is converted from ATM frame 

12 format to LAN f:^me format; and 

13 a third category of frames for aborting, wherein LAN frames or 

14 ATM frames are erron^us and cannot be routed or bridged. 

1 A. The LAN switching apparatus of claim 3 wherein the ATM port 

2 Vurther comprises a hardware forwarding means for bridging frames 

3 f\om switch frame format to ATM frame format, or from ATM frame 

4 format to switch frame format, said bridging without requiring 

5 processor intervention. 

|n 5. tK^ LAN switching apparatus of claim 4 wherein the ATM port 
furtherVomprises a routing processor means for routing switch 

% frames an\ routing ATM frames under software control. 

j1 6. The LANv switching apparatus of claim 5 wherein the sorting. 

¥ means f urtherVcomprises a single ported frame memory comprising: 
Ql a hardwa^ transmit queue for temporarily storing switch 

J frames in trans A between the switbh and the ATM adapting apparatus 

% for subsequent accessing by thfe hardware forwarding means for 

3 bridging switch frXesto ATMytrames; 

7 a software t^^^tsmiK^qyfeue for temporarily storing switch 

8 frames in transit betvXen^K switch and the ATM adapting apparatus 

9 for subsequent acctessin^by the routing processor means for routing 

10 under software cont^lA^tch frames to ATM frames; 

11 a hardware receive queSie for temporarily storing ATM frames in 

12 transit between the ATM ad^ting apparatus and the switch for 

13 subsequent accessing by the hardware forwarding means for bridging 

14 ATM frames to switch frames; \ 
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15 software receive queue for temporarily storing ATM frames in 

16 transit between the ATM adapting apparatus and the switch for 

17 subsequent accessing by the routing processor means for routing 

18 under Software control ATM frames to switch frames; and 

19 a\ set of conversion tables for assisting the hardware 

20 forwardVng means for converting switch frames to ATM frames and ATM 

21 frames 1^ switch frames. 

1 7 . The LAN switching apparatus of claim 6 wherein the sorting 

2 means operates such that frames of the first category are stored to 

3 the software transmit queue, frames of the second category are 
.4^ stored to tine hardware transmit queue, and frames of the third 

category are Viiscarded. 

I|1 8. The LAN switching apparatus of claim 7 wherein the hardware 

J forwarding meanV further comprises an ATM formatting means for 

® generating an ATPflfxaijie format, comprising the LAN frame prefixed 

k with an ATM con^^xbl header/, the ATM control header comprising: 

a virtual/ channel comSection field for defining the connection 

J route through Ithe ^M^etwqrk; and 

3 a LAN emiMatilo^ header for identify unique LAN frames for 

8 carrying contro\Jmfarmation. 

1 9. The LAN hardware pitching apparatus of claim 8 wherein the 

2 hardware forwarding mean^i further comprises a LAN formatting means 

3 for generating a switch \rame format, comprising the LAN frame 

4 prefixed with a switch header, the switch header comprising: 

5 a tag field for specifying the address of the conversion table 

6 entry for access by the hardware forwarding means from the frame 
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7 memory to Obtain the conversion parameters to ATM frame format, 

8 comprising \the virtual channel connection field and the LAN 

9 emulation h^der; 

10 a frame\type field for characteristics of the switch frame, 

11 and an exit port definition field for defining to the connection 

12 means which sv^itch port is the destination of the switch frame. 

1 10. The LAN switching apparatus of claim 9 wherein the hardware 

2 forwarding meana further comprises a hardware format converter for 

3 converting switcVi frames to ATM frames by replacing the switch 

4 header with the ATM control header. 

\ 

l=J \ 

11. The LAN switching apparatus of claim 10 wherein the hardware 
forwarding means addresses the conversion tables in frame memory 
^ using the tag field c^fc-^e switch header to access the ATM control 

5 header, whereupon /hA switch header is destroyed and the ATM 
^ control header is a^:ces3^ed frsjm pne conversion tables and prefixed 
^ to the LAN frame. 



12, The LAN switchin^-appWatus of claim 11, further comprising an 
ATM memory queuing means. Wherein ATM frames are temporarily stored 

3 before being segmented and transmitted to the ATM network or after 

4 being received and reassembl\ed from the ATM network. 

1 13. The LAN switching apparatus of claim 9 wherein the hardware 

2 forwarding means further comprises ATM enqueuing means, wherein the 

3 ATM enqueuing means requests a qiJeue from ATM memory queuing means, 

4 when the request is granted, sertds the ATM frame to ATM memory 

5 queuing means from the hardware transmit queue in frame memory. 
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6 erases the ATM frame from hardware transmit queue, and signals ATM 

7 adapting apparatus to segment and transmit the ATM frame. 

1 14. The LAN\switching apparatus of claim 13 wherein the sorting 

2 means furtheA comprises an exit port destination field of the 

3 switch header! including a first binary bit value for defining 

4 frames to be routed and a second binary bit value for defining 

5 frames to be bnidged. 

1 15. The LAN switching apparatus of claim 14 wherein the sorting 

2 means sorts fraAes such that frames of the first category are 

3 stored to the software receive queue, frames of the second category 
1^ are stored to theVhardware receive queue, and frames of the third 
f} category are discarded. 

Itf 16. The LAN switchiXg apmratus/6f claim 15 wherein the hardware 

§1 forwarding means Ifui^her cpnfprises a virtual LAN number for 

3, identifying the ATM f rafefe^^herein the virtual channel connection 

S field of the ATM coKt^^ header is used to address the conversion 
tables and access a virttual LAN number. 

V 17. The LAN switching apparatus of claim 16 wherein the hardware 

2 forwarding means further Aomprises a virtual LAN filtering means 

3 for determining whether the^TM frame arriving from the ATM network 

4 is to be bridged to the LAN W discarded. 

1 18. The LAN switching apparafiojs of claim 17 wherein the virtual 

2 LAN number and Destination MAC Address of the ATM frame is used to 

3 address the conversion tables \eind access a valid or invalid 
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4 destination awitch header, wherein frames having a valid 

5 destination swm^h header are bridged and frames not having a valid 

6 destination switch header are discarded. 

1 19. The LAN switching apparatus of claim 18 wherein the hardware 

2 forwarding means\ further comprises an ATM to switch conversion 

3 means for converging ATM frames to switch frames by replacing the 

4 ATM control header with the switch header. 

1 20. The LAN switching apparat^i^of claim 19 wherein the said ATM 

2 control header is d^pfe^oyed^d the switch header is generated from 
3i the valid switch (^s\ir^^on address and frame type field accessed 
M from conversion tAbldS^alnd the switch header is prefixed to the LAN 
§^ frame . V / \ 

It 21. The LAN switching Apparatus of claim 20 wherein the virtual 

T channel connection field W the ATM control header includes a first 

3] binary value for def inin^f rames to be routed and a second binary 

j|t value for defining frames vto be bridged. 

Pi 
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22, A format converter \comprised only of hardware for bridging 
frames from a first frarrte format to a second frame format, said 
bridging without requiring processor intervention. 
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23. A message frame Sorter for sorting first type and second type 
frames based on destination address to a first queue and a second 
queue, wherein first types frames are stored in said first queue 
and second type frames are stored in said second queue. 
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24 . A bridging apparatus comprised only of hardware for converting 
and f orwarding\ frames having a first frame format to frames having 
a second frame Vormat, said conversion without requiring processor 
intervention. 

25. The bridgingX apparatus of claim 24, further comprised of 
conversion tables f\r assisting in said converting and forwarding 
of frames. 
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1 26. A protocol adaption apparatus comprised only of hardware for 

2 converting and forwarding frames having a first protocol to frames 

3 having a second protocol, said conversion without requiring 
processor interventiW. 



yi 
ui 

m 

m 
m 
jj 

Cj 
Ci 



RA9-97-043 



IPAUS:6586.1 28595-00025 



PATENT APPLICATION 

27. A LAN emulation system comprising: 

a plurality a local area networks (LANs) ; 
an aVm network; 

a plurality of LAN switches for interconnecting LANs and ATM 
networks; \ 

a controlling processor; and 

a LAN eimilation means, wherein communications in the form of 
frames are tr^smitted from a first LAN to the LAN switch to the 
ATM network to Vhe LAN switch to a second LAN. 

28. The LAN emulation system of claim 27 wherein the LAN emulation 
means further comprises LAN emulation control hardware for 
presetting LAN switcnv controls in advance of the frame transmission 
for controlling the NATM network to function like a LAN when 
transporting frames frOTi LANs to ATM or ATM to LANs. 

29. The LAN emulation sysVem of claim 28 wherein the LAN emulation 
means further comprises \a LAN emulation header means for 
identifying frames having Vnformation for presetting the LAN 
emulation control hardware. \ 

30. The LAN emulation system on claim 29 wherein the LAN emulation 
control hardware further comprises a plurality of registers for 
storing LAN emulation headers, wherein each register contains a 
unique LAN emulation header data pattern. 

31. The LAN emulation system of claVm 30 wherein the plurality of 
registers specify the set of LAN emulation headers that contain 
information for presetting the LAN emulation control hardware. 
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32. The LAN Wulation system of claim 30 wherein the LAN emulation 
means further \comprises a LAN emulation control sorting means for 
checking each mN emulation header arriving from the ATM network to 
determine if tha LAN emulation header matches any of the prestored 
plurality of LAn\ emulation headers in the registers and contains 
information for presetting the LAN emulation control hardware . 

33. The LAN emulatiVi system of claim 32 wherein the LAN emulation 
means further comprise^ a forwarding means, wherein frames arriving 
from the ATM network containing information for presetting the LAN 
emulation control hardware^ are sent to the controlling processor to 
be processed. \ 
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